polarization at 460 GHz that will be capable of delivering up to 50 W for use in the very first DNF' experiments at 700 MHz.
DESIGN
The 460 GHz gyrotron oscillator has been modeled upon a previous design of a 250 GHz gyrotron oscillator, which is in active use. A fundamental harmonic of the electron cyclotron frequency, which has necessitated the re-engineering of nearly difference is its intended operation at the second Cavity length (mm)
We selected the TEn6, mode as the operating mode of the gyrotron. Our studies indicate that this mode provides the optimum coupling between the electron beam and RF field in the interaction cavity and is sufficiently free from competing fundamental % -85 -modes. Design parameters are listed in Table I . will occupy the vertical bore, while a radial bore of mode, which occurs at roughly 113 the frequency of the 6.4 cm will be used for the transmission of designmodeat460GHz.
microwave power through a fused silica side vacuum window of the tube. As a result, the structure capable of generating up to 100 mW of electron and microwave beams can be separated Power at frequencies from 113 to 172 GHz. The following the interaction cavity, simplifying the data (Figure 2) indicate a mode at 164 GHz, and design of the electron beam collector. The internal both the frequency and quality factor (Q) are in quasi-optical mode converter that will convert the agreement with theory for the TEo2 mode. (The TEo6 mode into a Gaussian beam was modeled calculated diffractive Q for the TEol mode of our using ray optics. The mode converter consists of a cavity geometry is 2,600 whereas the measured Q Vlasov launcher, a parabolic focusing mirror, and a represents the total Q). Thus, the simulations which flat steering mirror to direct the Gaussian beam out motivated the cavity design, and the accuracy of its the cross bore of the magnet. manufacture, have been verified within the tolerances of this experiment.
gyrotron will allow extension of the repertoire of A room-temperature shim coil at the gun is used to modem m R techniques to on-going studies of structure and function in biological macromolecules fine tune the electron beam characteristics.
In order to meet requirements imposed by the DNP at magnetic fields above 16 T, for the first time experiment, all aspects of the gyrotron will be under under DNF' conditions. computer control. The control system will employ an adaptive control algorithm to maintain constant ACKNOWLEDGEMENTS output power during indefinite CW operation. occuTs at roughly one-third the frequency of the PI K. Kreischer, C. Famar, R. Temkin, and J. Vieregg, TEM (460 GHz) design mode. The TEn2 mode was chosen because it can also couple into the quasioptical mode converter. The BWO is a slow-wave Int. Conf. on Infrared and Millimeter Waves, September 1999.
